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te*H *fl2-3 ^ ^ ^ = e}<y-i- >Jd^*H *\}S-^\ 

€°1 *H V € cflojE^ =-#*Kr -4*cHH, ^ = e}-oi4 o]^^- ^jc^o]^. ^ A |ofl 

Als)^^. ^Al^ ^ oj^ aVE^ nfls.^ ^] 7 > 7flA)^uf. 

S. 2 

3^313, 4fl^«gH, ^^-8-%=, cflolEi^l 
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^rS.^] ^^{Semiconductor memory apparatus} 

£ 5^r ^3 ^HH #*l<i] ^-^1 ^ 

£ 7£- ^5 4= tiV£*fl x^li^ ^]o^ 34* ^-Tj] 



<5L^ Jf^ofl rfl*V ^-Jioj 

100, 200 : nflse} ^ ^ 110, 210 : S.^- tJ\3.tf 
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120-1 tfl^l 120-n, 220-1 220-n : ^ <g = 

130, 230 : ^ 



#^ 2003/5/22 



[^°] 42. 

€■ ^r^^r SKE*ll ^llS-Bl ^ Jf-*1 nils.el ^ofl cfloiEl# 
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£ 1* , v\)5LE) ^efloKlOO)^ ^ = E}-o](WL0 WLn)^, ^ 

^ ajBel-^CBLl vfl^l BLn) ^ «>*1 HlHe)-<?l (BL1# vfl^l BLn#)_°5. tf. <£|t= 

sf-<?l(WL0 tfl*] WLnHl^b <8fHN9 ^lS.el ^#^1 ^ Tflo]^}- ^§-o_3. <a^s]^, wje 
5f<?](BLl ifl*l BLn)4 «M wlH^ (BL1# vfl*] BLn#Hl^- l^*^ *flS.^ €#^1 ^4 
^.eflo]ol ^-g-o_s ^^^cf. 

(BL1 vfl^l BLnHl <£%s\±r H^- ^(True cell; CI ^} Cn)4, ^ (BL1# ^ 

^1 BLn#)^l € (Complement cell; C#l C#nH *lZL*flii 

(Zigzag) ^EflS Hfl^mcf. ^, *fls.e] ^ ^ efl o] ^ y]H 2}-<tl(BLl ifl^l BLn)^ a] 
He}<?](BLl# vfl^l BLn#H JUcflS. wfl<IsU, ^S. ^(WLO WLn)°l tf]j= ^o](BLl 
BLn)sf h 0 V^o.S afllsH, ^lS.e] ^(Cl vfl^l Cn, C#l C#n)£: °flH 

wlH^oiCBLl)^, tfl-§-*Hr tilB5l-^(BLl#)^ €^ «S = (120-1)^1 

#3HH, o^^el)^(A0 ifl*l Ak)7> ^s)^ S-f ^iacKllO)^ o] 
^ = s+o]# ^gn^ji, ^ ^iSCi(130)^r ^ «lBeKl( 
iE^, tiV^ hIe^o])^. ^E^nf. ^ o^^efl^CAO tH*l Ak)7> 3 

^eKlHl* #<H, WLO)^ *f|i HlB5|-^](BLl)ol -id^sq^, ^ <S = (120-1)^- Hl^l Hi 
H5t<?l(BL#l)* ?0 SJS^fe 7]§ 4tt(<4* 1-^, Vcc/2)^, al S sfo](BLl)# ««H 
H-f- «(C1)^ ^4*1^ wl57*H >t(Cl vfl*l CnH 

34-5 
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^(^l* 1"^, BL1#)3 ^^>7> ^^>7fl ^S]£S, 7\9\ *1 Q~ 

4. *H5LB\ J&Si\ ?\$\X\B\o\) &-s}7} f^£H 'l'o]^ cflolB]7> ^-f 

°H*r, *§^€ ^*>7> « 0 >^5l7l nfl^-ofl 'l'olel-^ C^o)b]^ S) Tfl -R- 

*r &tf. ^eH, elHefl^M- =■* ^ a], ^ «g = (<« %o), 120-1)^ « 0 v^ 
^*fl #3 7} Vcc-S.^ ^ (a+Vcc/2) «lH^oi(BLl)s|- Vcc/2^1 

C)^r°l, ^^1S7> ^7>*>o^ 7) sfl A] E-| ^) ^ -g-^o] #c^s.Tg cflolB) 
^=#*1 7] 7) $]«H Sl^efl^l ^71 7> #0>^0> ^ ^SSf l-^l-o] ^7>*Hr 



H°l CflojEil- =-#*Rr 4^H*1 ^^eJ-OlaZj- O]^ ifr o. 
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^Ai^ofl 143- ov^^i ^ae) -g-i-oi c^^sj 



34-7 
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°> ^1°1HS °l^-<^, <y^s>^ ^- 7 fl^ ^ = e^olo] ^-Alofl ^3 t£s. ^cej.o] 

^ oj^oi^-Al n A o^efl^ €-?1H ^e)^- ^je 

lc<»}- Til <y^^-O.S ^^*Kr ^r£-§- 3$7>}S) °]ELr!.])^ *\3L7\ ^ 

^1^7> <a^£l^ ^^^S. ^ ;£<y-oj cflA] o] 7 V£lDi , o] = efl^ a]^ ^ al 
^7lH ^H^aI^I 2)*>^ ^ = 41JL-I- ^n°] ^b]^- ^£ 5^. ojtrfl, 

^1°1H^ ^#^.3. ^^Hr ^<%$ ^^Zfl^ ^Jl7} <a^5l^ v+ = 

S^^H -tl-o] ^£Lel-<?]olcf. olttfl, H-x" -t^r ylBB|-^l# ^-Sfl -^1^ <^H^ 
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$14. °H, H^f- ifl £^ ^^Bl^H ^ <g=^ *fll <y^^-O.S ^^£)JL, 431 i 



m. ^HHl tiVt^i ^asl <&^& Cf^^ 

4. 
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^e] A]Jr§ oj^ol^-A] 71 7l 2^>^ o^efli ^Tflol ^e)^- ^ £ 



^•7)^ ^ O.S o]^o]^ Tgxgti) nvsm) oflS.^ ^ ^afolif 
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#^ 2003/5/22 



°1*>, ^^-^ w>^-3i*V ^jUH-g. ^f>\7]S. *Vcf. n 

<^HH 7fl^l^^ ^Aiofloj) ^s)^ o>qej. q-g- 

^-i- 7>*l ^HlTll Q#*}7]) <g2\^7} ^S]^r ^^14. £ 

JjLjr- J5.^ # ^1^1^. 

£ 2^ m 4=. ti>£^] DflS.^ ^ ^Tjl 33 ^-g- 

£ 2# ^-s^, ^]i -^ai^i rtj-s. y> E ^ #*HH *ll-E-3 € 

<>MH(200), <^H(220-1 220-n), ^ ^^(230)^ £^£1*1 ^ ^ s) 

*»k}7] # sf-u^ ^-^S, S^- ^^c](210)Sl tfl^- 

^l^tb ¥7fl^ ^-EL^-y-g: %-X\6\] xjEH^ ^ 01^ ^-S^, S-f ^SC](210) 

*1 INVk)$h NOR 7flolH(N0Rl N0Rn)S ^€ <r 91^. <*j7H, 4^ <?] 
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tHeKlNVl vfl^l INVk)^ *fll ifl*l *flk+l <H^-3]i <Jx(A0 iflxl Ak)# ^a]^ 
cH^efli *}JL(Abl ifl*l Abk)l- <fl<S#th 

#2fl^ NOR 7]) o]Eb vfl^l aflk+1 ^ = 31^ ^151(A0 xfl*l Ak)2f *V*i^ 
^-Befl^ ^l^#(AbO vfl^j Abk)* S^-«H ^eKl-i: ^*Hr ^IJi-I- ^ *M 
^r, ^^H^r NOR 7l]°lB(N0Rl ifl*l N0Rn)7> *fl2 vfl^l *flk+l o]He|i 

^ls(Al ifl*l Ak)sf wV^i^ ol£e)|± ^}J> (Abl vfl^j Abk)^-§- fea) ^fs}^ ^£Le)-o]# 
(WLO WLn) # flS-BKl-g- >^*Rr 4lJL« ^, ^)«HH^ c^^efl 

— ^ls(AO)^- t)3.^is}x) &^cf. zl^ji, a^H^ ocelli ^ls(A0)7> NOR 
tIMBSCNORO ifl*l N0Rn)2] afli ^^KlO)* 3*1 &*}$■)- 2^H^ 

<^ = efli 413KA0) cflAiofl ^(VssH ^Vv}_ o]^Tg ( ^1=3) 

^ ^3L(A0)Tr <?J ^ 3 *1 ^JL, ^ ^<y-(Vss)^r NOR TflolH^ ^^Hl ^ 
*1 ^AES, ^*HH^ <H^efl^ <QJl(A0)-^ (Don't care)^s]7> ^j=e)- 

^^J, S-f ^^cl7> NOR 7flo]H tfl^H NAND 7Ho]e S ^0.0^ J^>^ 

°l£ffli ^1S(A0)7> °J ^ Sl ^ NAND 7fl°lBl-£l *fll <y^#*>» #Q &x}2)- <£[:g 

*1*J, «^^ell^ ^15l(A0) tfl^Hl ^-y-CVcc)^ o^j^jg. ^ ol^ig, 

3|^5l ^^efl^ ^l^(AO)^ °J^5l^l ^(Vcc)^ NAND Tinn^ 

QG-B-S., s)*>^^ o^e^ 4J5L(A0)*r (Don't carets) 7> 

°fl3.*) f afli tfl^l ^13 <H = efl^(A0 ifl^l A2)7> ^sq^, #7]^ 2^> 
5)2) ol = ell^(A0)7> ^n°) ^e1€ H^l&kr 4^-4 ^-cf. 
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<45> is. 1] 



A2 


Al 


AO 


<y<H|o|!- 4]± 


0 


0 


Don't care 


WL0, WL1 


0 


0 


Don't care 


WL0, WL1 


0 


1 


Don't care 


WL2, WL3 


0 


1 


Don ' t care 


WL2, WL3 


1 


0 


Don't care 


WL4, WL5 


1 


0 


Don ' t care 


WL4, WL5 


1 


1 


Don't care 


WL6, WL7 j 


1 


1 


Don't care 


WL6, WL7 | 



S. HM^ &o] t 3wlB^ ^JElsfl^i X)Jl(A0 ifl^l A2)7> ^^5]^ 87fl£] 4^=.^ 

(WL0 ifl*] WL7)^§- AA ^ , 3*>$13 ^ = 3)^ ^1Jl(A0)7> 

tf^SW, ^Cg^ A]^ 7l . £ 3ofl o}r= 

^15l(A0 ^ Al)» 47 n 5] ^^O]^. Jg-AH] ^oflol^- Al^ ^ oicf. 



SL^^r <&A ajsHJ ^^efli ^IJl(AO)^ <a^T3:^, 

3*Hfl x\SL 7 \ ojgjs]^ NOR 7llolHl-(N0R0 ifl*l N0Rn)£) afll ^^(IO) a> 

olofl i^^J ^.g. ^^i*v * ( ^ Aj^ofl i^^i *)H*M NOR 

7flolEs.( NOR o ifl*] NORn)^ afll «a^^Kl0)«fl ^*WH <^efl^ ^3l(A0)i4 3*1 
^(Vss; NAND TllolHSl Vcc)* ^*HH ^^efli 

4!Jl(A0)* fl^SKI* ^>U}T?_V Ajgj^uf ^^l ^^-(Vss)-g- #A]ofl 
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£ 2 ^ £ 3-g- ^-2:^, ^jE.Efli ^IJKAO vfl*] AkH tcj-Ej- c]^*V ^ 7 flo] 

^S.^©! jL-f clac] (210 H S]*fl ojoflol^-s]^ ^^cfls ( 220-l tfl^l 220-n) 

, *U 3? ^12 ^J=e}<y(WL0 ^ WLlH a^^^jl ^ c| jsc-] (230) 

^ *fll «lHef«?](BLl)a!|- tiV^i tilH^CBI^lH €^ ^B(220-l)£] 

*fll ^^l^r 4 1 ^i=5K2(WL0H afll B^f- €(ClH alB&l-^CBLl)* 1- 

n ^^£\JL, 42 ^ ^Hl ^2 ^^(WLlH ^€ 40] ^1 ^l-e]*lB ^(C#l) 
°1 *«1 wlH^<?l(BL#l)* -f-^fl <S^^cf. ol^Tfl, ^ tfVtfl^ 3)0^ #©1 7^ 

S]^ 4 (CI ^ C#lH ^ <*}B( 220-1)^ ^3. cf^. ^^Hl 7 AA ^^S]^ 
^ ^^>7> #7>tV4. 14^1, 4fli ^B(220-l)£| xj\^o] ^7H>J1 =-# 



B-f- H(ClH 4^ ^-ELB^CWLlH^ ^#e)^B 1S(C#1)°1 

£4b^ ^]2 ^Al^ofl nf^ wliE^l PflS.E| 34* ^7^1 * #:*}-§■ 

£ 4* , S.-E- ^&A7\ £ 2<H] BAjs} tiV^^l $\ ^<y«H , 

B^f- ^(Cl ifl^l Cn, C'l C'n)^ ^-ts^B ^(C#l ifl*l C#n)4 *m #317} #0] 
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°fl ^ in £] 2.41=- xjfls-el ifloj afl^^t]-. ^1^, £ 4^2}- ^ol, ^3. ^1^*1-^^ H 
-f- iSojq- ^^o] o^^^ - 7 flcq ^c^olo] -^Al^ Aj; e» ^ njjs.^ Q*. 

<53> ^JELefli ^Jl(A0 xfl^l AkHl ^3 <y^*l ¥7fl^l ^JE-EKH ^.-f u]iar:-K210Hl 
^1*1] ^HHl:^, ^ 7 }2) Hfl^ofl o}sfl ; ^i^a (220-1 tfl^l 220-n)^l^ 

- 7fl B^- ^o] ^^cf. 

<54> d^mr %o\ , ^ ^2 £) = e}-<y(WL0 ^ WL1)°1 #aH ^^(230) 

*fll tilHe^^KBLl) ^ afll til^i wl^e|.oi( BL#1 )ol ^SJ-E]^, ^ 6§s 
(220-1)^ ^11 °J ^ t£Hl ^ ^1 ^JEL^CWLOH %<$r& ^1 H-f- iSCCD^ ^12 ^=e}-o] 
(WL1H 3^r€ A]2 H-f- iKC'lH w]Be]- < ?](BLl)-g- ^-Sfl 3^f=M, *Hl ^ ^12 
il(Cl ^ C'l)°l ^IS. ^#£1}. tb^, ^12 ^^lfe *M HlHBl-<?l(BL#l)^ **|) 
7]^ ^Hl* 1-^, Vcc/2H ^l7>^cf. ^ ^^(220-1)^1 ^]1 *fll ^ ^12 

H^- ifi(Cl ^ C'l)°l ^sm, *fll ^ ^2 H(C1 ^ C'lHl tH^D 

^1E^£ ^ <^H(220-1)^ ^1 Sj^^l ^^Cf. 7l3flAlE-l7l- ^3 ^^sl 

^ ^3 -S-^S ^7>5)H.S., ^^^^1-^ ^^f7l- ^7>*lrf. n^-EH, ^31 i oflH 

(220-1)^ =-# ^l-^ol ^7>§>ji 1^%. ^oli| ^ iefl 4=1 ^^5L7} &°}7t[ 
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<56> £ 5^r *fl3 tiV£^] ^SEl #*1<£| ^Tfl ^ 

<57> £ 5S t2^, €■ ^3 o^iifl^CAO tfl*] Ak) f^H 3 

^ <^ELefl^(A0)# M-^^l <H = efli(Al ifl*l Ak) 1 ?}* tq^^H ^^.ej-o] ^ 

^ ^tt^ 34, S-f ^^cK210)^l^i ^^^1 ^ = s]-o] a] em a]^ 7 > z}-z]- 

^l^o-s. 4 -§-4 QA. 

<58> ^Aj^oflA^ c^( A o)!- uf^^] o^ceil^CAl ifl*l Ak)^# 

^S^SH ^*Kr ^Isl- ^ °H, s^HH ^ = efli(A0)€- 

*}JL ojn^Am ^ Ak) 1 ?}* ^-S^s}^, NOR TflolH^l ^7> 

^ S-f (210)^1 ^H^# ^ £1*1 'S: NOR TflolEo^ ^ 7 ]. n>a ^Bi- 

ol a]io] ^ ^ ^tiVo.^ #^}7fl ^cf. ^1^>, ^ = A}jr£] 
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°\) 9l7}*\7) 91^^ $EL£\-9l£\ o|;£«H S-f cisci (210)21 # 

-i-^, NOR 71MHS1 f^^Hl 4^- ^^M^ ^ 
S ^ilS, £ 6# NOR 7fl°lB(N0Rl ifl*l N0Rn/2)^| ^(n/27fl)7> 

^£ie}-°l(WL0 ifl*l WLn) ^(n7fl)^ ^#0.5. #^<5}d1 5^51 B-f ^^(210) ^ 
H.^^(WL0 WLn)^ ^# 5>1^ #^ ^^>« ^eKKWLO tfl*l WLn)-4 

^ ^^V^, ^ ^3cK210) ifl^^M NOR 7llolH(N0Rl NORn/2)^ #^ #7} 

1-^, NOR 1^1 #^ ^IJOS ^7fl5l £)H.eKlHl» WL0 ^ WLD-gr ^) 

°1^7fl af-^, 3L-f (210)^1 Afo]^ #0]^^, £ 2 *\] ^AHjcHi 

^cf. SEth ^ ^iELe}o]34 s.^ ulH^Sa-i: ^S.Hl iHl 3HBi» 

-if#i5>7li4 Bl = efl4=l ^ ^ a], ^7|-*}ji -^^-oiq- e^efl^ 
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£ 7* %^f>}#, m ^HH pfls.^ o]^s> 

-2 54 ^7fl^ ulHej-^C^ll- BL1 g BL2H €i «8 = («fl* #1^, 220-1)3 *fll 

h 1 3 <S^=U, $1^ ^7fl^ ^ HlH^<?l(^m 1-^, BL#1 

^ BL#2H <3 = (220-1)3 *fl2 ^^^1 tg^S. <g^€cf. «J-eH, ^afl 7l^olu|- 

tfl^l ^fl4 c]-h 7 )| i i-Tg 5l^efl^ ^*J- a] ^.-f tq^d(210)^ 

*>M-3 ^EKKofl*- WL0)^# ^i^^Jl, ^ ^^(130)^ ^7fl3 til o] 

(BL1 ^ BL2)# ^Al^} Ajifl^ tilH^o] ^oj-^. oi 7] . gfl ^0^0]: 
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°1 3.-?- (210 H ^*fl *fll ^£Lsf^(WL0)ol ^d^sqji c^c) 

(230 H *\g. <y^*>ZL ^ *)12 wlH&t-o](BLl ^ BL2)7> ^ofl ^s^, 

€^ ^5.(220-1)^1 ^]1 ^^^1^ af|l ^£Le}<y(WL0)ofl ^4=-% ^ B^- € 

(C2)ol ^li ^ «1H^(BL1 ^ BL2)^r #*fl ^^S. ^^cf, ^12 ^^EH 

^ *fll ^ ^12 wlE^.oi( BL#1 ^ BL#2)-8: 7l^ ^Hl* s.^ > Vcc/2H °I 

7>^t^. ^ <gH(220-l)^ <^i=H ^11 ^ ^12 H^f- €(C1 ^ C2H ^ 
5]^, *fll ^ ^12 H^f- iS(Cl ^ C2)^l 5f-^ TisflAlE^r: ^ ofl H ( 22 ()- 1 ) l <g 

^<y-^>7> ^71-^. 4^1, ^li <^H(220-1)£) n>^lol ^7f^>Jl 

^<5>7l ^tb ^ ^ ^>u(-^ « 0 >^iL3., ^ t^DU230)£] ifl^- 5]St A-| 
5. ^fls] HlE^.o|^. ^jo!] ^es^. ^ oiq-. £ 2 £ 3^1^i X|l 

^aH1i4 £ 4 ofl^ X)2 ^aH^a^ ^ « 0 >^o_3, ^ ^^(230)3. 

^!Jl # ^*>^ ^l^RV M-^^l Hj-^i 

— -S- ^ ^^(230)^ iflJf ^S}^ ^S. 9l^^t ^7^ tijesi-o]^ jg.x\6\) 

wV£^l ^l£S] S^-^ ^^*>^, £ 4^ ^12 ^Al^ofl^sf ^-o] ( v\]3L^i s£2] wfl 

<£o] ^-e}x}Dl^£ ^15 ^Aj^^i n)-= pfls.^ ^-g-^- ^ 014. 
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1] 

^l-o] c^^^ cf^S] ^i=eKl g Cf^oj HjEefci o. ^*Kr ^S.5j H 

ocelli Aijrofl 4^ ^)c^oi Ajif ^"71 r±^<q %il^<£ ^ 

^-71 S-f Clac) ^ ^"71 Scroll £]*fl nflS.Bl iflofl C-flolE^ 

[^T 1 * 2] 

1 &°H, 

^JBefl^ ^o\}*) ^is}<% oj^Lz])^ Aijr-g. <H = 31^ ^J:^ cl^^ 

[^T 1 * 3] 

XI 2 %H1 &<>H, 
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13 T 1 * 4] 

*fl 1 ^ 2~ *fl 2 ^1 &°H, 

^7l ^^C^ #7] ^ = efl^ «V^iAl7] 7) Cj-^o) ol^E^; ^ 

5] 

41-71 S-f c] 3 Dl^, ^7) <^2=&fli A]S7> °J ^ £1 ^7l i^o} 7flo];eo) 

<^t=H1 i^l^H *1H Al^ofl 1451- 4V7I O^n^A Ajjr ^ Aj- 7 | ^ - 
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6] 

*11 1 HL^ ^ 2 ^1 SU^i, 



[3^*8" 7] 

^>M-# #71 i^o} 71] o]B^ ^#0.5. ^^*Rr i 
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81 

[^t 1 * 9] 

*fl 8 %H1 9X^^], 

^7} >i^r #7l u]Hef°l^r ^fl #7l = ^ *)U <y ^ &°.S. ^4f5]jl, 

#7] ^l-B^H ^7l tiV^ **fl ^71 <SH^ A]2 Qn&o-S. ^ 

^r3°l n°}^7\ ^ x^ls.^ 

10] 

*H 1 %H1 5^1, 
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[3^*8- 11] 

*n 10 *cH sa^i, 

^-71 H SE^r <#7) ^l-B^B #7] ^ ^H^l *fll ^^S. 



12] 

oflfie] €# 0 1 i=Hr^ = cf^s] tilHe}<y * cf^^ *Yx\ ulH&j-°l 

^-71 cf^s] ^seK! ^ ^^*>7l ^4- ^sci ; 
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^S.E| 3-*"). 

[3^* 131 

^1 12 ^Hl 

^"71 ^ C]5C1^ #7] 91$ & ¥7fl2] WlHe)-^! Hl^r ^"71 ^3. Si 3^ *p 

711 2] ^3 hIHbJ-SH ^^£]cs. A o v 7 j o^^efl^ Aijr ^ofl^ o}<= E fl^ 

^Is* ^1^*1 M-^^i oi^efli a] j^^g. c].s*3sH >y-7] alEsj-oi a^eh Aijr-g. 

[^^%1 14] 

*fl 13 %H1 &<H>H, 

#7l ^ C^Clfe- ^"71 WlHB}<y Ailfl AlJr-g. Aj- 7 j tilHel-^I ^ ^tiVofl Sfl^V 

[3^8" 15] 

*H 12 *|) 13 %H1 5U°H, 

^7l ^ clacl^ 4>7l <H = efli al^A] ^ 7] ^tb 4^ tl^^; ^ 
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7) ojc^A a]Jt ^ yl^i€ <^i=efli HlH&><y ^IJi* « 



16] 

*ii 12 13 %mi 5a<H^, 

^ cjacife- #71 ocelli aiss yv^Ai7i 7i ^ o]B]Ei ; £ 

#71 ^SHfl ^ = efli AlJi7> ^^^0.5. #Q rflAl <y7>5l^ ( # 

71 <>|-E.elli ^IJ: ^ ^JELefli # 7 ] HlHe(- < ?l ^ ^ 

TflolHS- Ol^-^T^, 

<=Q^Rr ¥711^1 alHel-^lol ^X\o\] ^^s) £ ^. # 7 ] tiiHej-o] ^ ajjts. 

- 7 fl^ Oloflol^-Al7l7l ^"71 a^ifl ol^efl^ Aljr^. S.^ol ^Sl^ S.^ 
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